Background Work addiction (WA), often called 'workaholism', is a relatively recent concept that has not yet been clearly defined. Ongoing studies have found prevalence rates that are highly variable due to the diversity of the models used and the populations studied.
Introduction
Work addiction (WA), often called 'workaholism', is a relatively recent concept for which there are differing theoretical models. The word workaholism was first used by Oates [1] , who described it as 'the compulsion or the uncontrollable need to work incessantly', drawing a parallel with alcohol dependence. Since then, several authors have proposed their own classifications and diagnostic criteria for WA. For example, Mosier [2] considered that working >50 hours a week and/or having a tendency to work and think about work more than required by the job were two valid predictors. Spence and Robbins [3] proposed a classification of workaholics based on a 'workaholic triad', consisting of work involvement, feeling driven to work and work enjoyment. Scott et al. [4] considered workaholics to be excessively hard workers who are obsessed with work, regardless of external factors like job demands or economic necessity. Robinson [5] proposed a classification that distinguished workaholics according to the amount of work they initiated and completed. These definitions share a key feature: the tendency to work excessively hard in a compulsive way, indicating both a behavioural and cognitive component [6] . In this regard, workaholism fulfils all criteria of addiction, defined as 'an enduring, inordinately strong tendency to engage in some form of pleasure-producing behaviour in a pattern that is characterized by impaired control and continuation despite significant harmful consequences' [7] . It is motivated by both positive and negative reinforcement, with the aim to produce pleasure and/or alleviate negative emotions and affects [7] .
Considering WA exclusively from a quantitative point of view is inadequate, and today, most authors agree that the nature of a subject's relationship with work is more significant than the number of worked hours [8] . In summary, WA results from an excessive professional engagement, involving loss of control over work and leading to negative consequences, as described by Schaufeli et al. [9] or Fassel [10] . Burnout, depression, substance use disorders (SUD), health complaints, work-life imbalance and conflicts are the main reported effects [6, [11] [12] [13] and contrary to common belief work does not always equate with personal fulfilment: in particular, excessive work is negatively correlated with job satisfaction and happiness.
Psychological correlates of WA include impaired social functioning and 'type A' personality traits such as perfectionism, dominance, introversion and neuroticism [9, 11, [13] [14] [15] . In some studies, it is also related to male gender [16] , although this is not supported by other literature [13, 17] . Similarly, age does not seem to be related to workaholism [13] . Occupational characteristics may also have an impact; high environmental demands can lead to excessive and compulsive work [12] . Excessive working time and psychological job demands are also related to WA [9] . Research on WA has been carried out either on specific occupational groups, such as nurses [11] or public sector managers [13] , or on more heterogeneous populations [18, 19] . Studies showed that the occupations most affected are essentially those where employees are in managerial positions, often with high social status, considerable workload and changing and unforeseeable timetables. These characteristics are particularly found not only in the senior management of large companies but also in certain professions, such as medicine. One of the main features of these workers is their high level of job strain and their higher likelihood of having 'type A' personalities [20] .
In light of these observations, physicians seem an ideal population for assessing WA. However, little is known about WA among physicians, although there are numerous studies of physicians suffering from burnout [21] or SUD [22] . To our knowledge, there have been only two relevant studies of WA among physicians over the last 10 years [6, 23] , and none have assessed its prevalence. Overall, due to the range of models and methodology used and the populations studied, research on WA has found prevalence rates varying between 5 and 27% [24, 25] . The aim of this study was, therefore, to assess the characteristics of WA within a population of hospital medical staff.
Methods
All physicians practising at the Nantes University Hospital (UH), France, listed in the hospital's e-mail lists were invited to participate in the study by completing an anonymous online questionnaire. They were approached for the first time in May 2012 and two reminders were sent out 2 weeks apart. The French legislation on biomedical research does not require the competent authorities' authorization and ethics committee approval for this type of research. However, Nantes UH's general management validated this clinical research.
The questionnaire included sociodemographic characteristics (age, sex and professional categories), the Work Addiction Risk Test (WART), the Karasek Job Contents Questionnaire (JCQ) and three questions related to the use of psychoactive substances in conjunction with professional activity. Participants were divided into three professional categories, based on UH's hierarchy: university professors/hospital practitioners (called 'professors' in our study), hospital practitioners and assistants. Professors are at the top of the hospital medical hierarchy; they practise in clinics, but also undertake teaching and research and are usually department heads. Hospital practitioners are physicians whose practice is almost exclusively clinical. It is possible to become a hospital practitioner just by qualifying as a doctor (or after being an assistant) and to remain in that position throughout one's career. Finally, assistants are junior doctors. They remain in this position for 2-4 years after qualification.
The WART is a self-report questionnaire assessing WA based on Robinson's model [5] . It is made up of 25 questions rated from 1 (never) to 4 (always). This tool can be used in two ways: with a dimensional approach, which consists of using the total score as a continuous variable, or with a categorical approach, consisting of using thresholds to determine three categories ('no WA' for scores lower than 57, 'mild WA' for scores between 57 and 66, and 'high WA' for scores higher than 66). Several studies have attested to its psychometric properties, such as concurrent validity (i.e. when the test yields scores highly correlated with performance), and content validity (i.e. when a sample of test items adequately represent the subject matter [14, 26] ). The Karasek JCQ [27] assesses the psychosocial environment strain at work. Three dimensions are explored in the 26-question version: 'job decision latitude' (or job autonomy), 'job demands', i.e. the psychological requirements of the work, and 'workrelated social support' from colleagues and superiors. The cut-off determining high/low job decision latitude, high/low job demands and high/low social support is defined by the median in the sample. The questionnaire makes it possible to distinguish four types of job, resulting from a combination of job decision latitude and job demands scores: 'active', 'passive', 'high strain' and 'low strain'. Finally, 'iso-strain' consists of a combination of job strain and low social support. Figure 1 summarizes the job strain model. We used the validated French version of the JCQ, which shows good psychometric properties, in particular satisfactory internal coherence and consistency [28] . Finally, the following three questions on substance use were asked: 'Have you ever needed to use psychoactive substances at the workplace or outside to improve your professional activity?', 'If yes, which substance(s) did you use?' (a list of substances was provided, including caffeine and nicotine) and 'If yes, which effect(s) were you after?' (a list of intended effects was provided).
All analyses were performed using the SPSS statistics software. Descriptive analyses were carried out in order to obtain means, medians (only for the JCQ dimensions) and standard deviations for continuous variables, and number of people and percentages for categorical variables. The prevalence of WA was determined, followed by evaluating the links between WA and the other characteristics of the sample. In a dimensional approach, the severity of WA (i.e. score on the WART) was assessed according to sex, professional categories, substance use and JCQ types of job, using Student's t-test or analysis of variance (ANOVA), depending on the number of modalities of each independent variable. The links between the severity of WA, and age and JCQ scores, were studied using Pearson's correlation test. Finally, in the categorical approach, the links between the severity of WA (i.e. WART categories) and professional categories were explored using the chi-squared test.
Results
Of the 979 physicians (excluding residents), 441 responded to the survey (participation rate: 45%). Participants were aged 27-67 and were mostly women. Sociodemographic characteristics of the sample are presented in Table 1 .
As shown in Table 1 , 48% of respondents reported either mild or high WA. Table 2 displays the responses per item for the WART. The items most represented were linked to the difficulty of delegating and to the time-consuming nature of the job. Almost 30% of the professors were highly work addicted, followed by assistants (19%) and hospital practitioners (10%), as shown in Table 3 . Table 1 presents the result for the JCQ. Physicians yielded high scores for 'job decision latitude', with a relatively homogeneous distribution across all of the items. Respondents also scored 'job demands' highly. Nevertheless, the results per item were very uneven. Only 28% of respondents reported receiving contradictory instructions and 56% reported that the amount of work they were asked to carry out was excessive. They reported, however, that the work had to be carried out very quickly (78%). In addition, tasks were interrupted before completion in 74% of cases and only 43% of subjects said they had enough time to carry out their work properly. Finally, the mean score for 'work-related social support' was significantly high. This was especially true for emotional support between colleagues (93%), while only 55% of respondents felt that their superiors were interested in the well-being of their subordinates. Physicians reported having a 'low-strain' job in 31% of 25. I make important decisions before I have all of the facts and a chance to think them through 442 21 (5) cases, an 'active job' in 21%, a 'passive job' in 29% and a 'high-strain' job in 19%. Finally, 13% of respondents reported having an 'iso-strain' job (Table 1) . Table 1 indicates that ~10% of respondents declared having used at least one substance in relation to their professional practice. The substances they reported using and the effects they sought are also presented in Table 1 . Among these 45 respondents, there was a predilection for caffeine. Relaxing effects and stimulating effects were both equally sought by half of the substance users. The other intended effects were preventing skin reddening due to social and/or performance situations, hypnotic effects and antidepressant effects. Table 4 shows the results obtained when comparing the mean scores of the WART within several subgroups. As far as professional categories are concerned, a significant difference was found, with professors yielding the highest score on the WART. Similarly, there was a significant difference when comparing the JCQ types of job, with physicians reporting 'active' jobs and 'high-strain' jobs scoring higher on the WART. Conversely, there were no differences observed on the WART between men and women or between substance users and non-users. As shown in Table 5 , the WART score was significantly correlated with all three JCQ scores. Age was not associated with WA.
Discussion
About 13% of respondents were considered to be highly work addicted. Professors had the highest average scores on the WART. Furthermore, all 3D scores obtained using the JCQ correlated with the WART score, the highest correlation coefficient being obtained between the WART and the job demands scores.
However, these results must be viewed in the context of the study weaknesses and strengths. First, selection effects could not be excluded and it was not possible to determine how representative the sample was. Those who participated might have done so because they were at risk of WA, resulting in an overestimate of the prevalence rate. Conversely, respondents could have provided responses they thought they should provide, leading to an underestimate of the prevalence of WA and substance use. These selection biases could be offset by the substantial sample size, one of the strengths of our study. Second, the assessment tools have their limitations. The WART only explores certain dimensions of WA and to a limited degree. A more recent questionnaire, the Bergen Work Addiction Scale, has specifically been developed with the addiction perspective in mind. Unfortunately, it was published just after our study began [29] . Nevertheless, we chose the WART because it has been used previously and is referenced in the literature. This study confirms findings in previous studies and provides new data. First, a substantial percentage of respondents were considered to be highly work addicted. This figure lies within the average range of prevalence rates found in previous studies carried out in non-medical populations [24, 25] . If the intermediate category 'mildly work addicted' is taken into account, this figure reaches 48%. This rate is, however, lower than the 63% prevalence rate found by Burke et al. [23] , using another assessment tool. Second, as in previous research [12] [13] [14] , we noticed that the WART items most represented in our sample were related to a difficulty delegating and to time constraints, respectively, found in obsessive compulsive personality disorder and 'type A' personalities. In our study, neither age nor sex was associated with WA. These findings were consistent with previously reported conclusions [13] . However, it appears that young doctors could be particularly vulnerable because they work excessively long hours [21] . Nevertheless, in our study, WA especially affects professors, who have the highest status amongst doctors in the hospital hierarchy. In other words, we found that WA was more related to hierarchy and its inherent responsibility than seniority, related to age. This is relatively easy to understand because professors have the most responsibility and have competing priorities. A minority of respondents reported using substances to improve their professional performances and/or to cope with job demands. Several studies concluded that doctors were at risk of SUD [22] . Not surprisingly, nicotine and caffeine were the most consumed substances. Only a few of the physicians declared using psychotropic medication, alcohol or illicit drugs in the context of work, which may reflect psychological difficulties. Nevertheless, substance use does not seem to be related to WA. In addition, all 3D scores obtained using the JCQ were correlated to the WART score, the highest correlation coefficient being obtained with the job demands score. Physicians with an 'active' job and a 'high-strain' job obtained the highest scores on the WART, in line with findings from previous research [6, 9] , indicating that WA and job demands are strongly correlated and that workaholics experience high job demands. Psychological demands among physicians are essentially characterized by the lack of time and the need to work quickly and intermittently [23] . The strong correlation may also be explained by the similarity of certain items on the two questionnaires. The difference comes from the personal perspective explored by the WART, whereas the JCQ explores elements of the work itself.
Several practical implications emerge from this study. Burnout is one of the most frequent consequences of WA. Doctors' well-being, as well as their patient care duties, are affected by excessive work [6] . Therefore, it is essential to explore and define preventive measures, specifically targeted towards both the worker and the work environment. For example, the 'Practitioner Health Programme' devoted to SUD or burnout could be extended to WA [30] . Otherwise, individuals experiencing major professional demands, especially when enjoying their work, could find it difficult to set limits for themselves and make it more likely that individual vulnerabilities will interact with these occupational characteristics, leading to WA. A more supportive environment could reduce this risk, with managers having an important role, for example in ensuring that a good work-life balance is maintained [6, 19] . However, these managers will also need similar support. Therefore, occupational physicians have an important role to play in advising management, proposing new ways of working, looking at early identification of WA and effective interventions such as rational emotive behaviour therapy [18] , or treatment if ill-health such as depression is present.
Finally, extending this study to other categories of doctors (e.g. those in private practice) and by speciality and level of responsibility would also be of interest. For future investigations, the choice of the most appropriate assessment tool(s) will be crucial.
Key points
• Our study demonstrates the importance of work addiction among physicians.
• Work addiction especially affects doctors in the highest ranks in the hospital hierarchy.
• Job demands correlate with work addiction.
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